accompanied by increased lipid synthesis. We further uncover both MFN1 and MFN2 are essential in upregulating lipid synthesis in AT2 cells after bleomycin exposure, and show mice with deficiency of MFN1 or MFN2 in AT2 cells are more susceptible to bleomycin-induced pulmonary fibrosis and mortality. Background and Aims: In previous study, we showed that stannniocalcin-1 (STC1) released from mesenchymal stem cells (MSCs) control the mitochondrial uncoupling respiration of alveolar macrophages and lung epithelial cells under oxidative and endoplasmic reticulum stresses though upregulation of uncoupling protein 2 (UCP2). STC1 intratracheal injection ameliorate bleomycin induced pulmonary fibrosis in animal model. However, STC1 has myriad functions in injured tissue such as keeping calcium and phosphate homeostasis, inducing early wound healing and inhibiting activities of activated macrophage. Uncoupling respiration could not cover STC1 myriad functions. Therefore, we intended to the metabolome analysis for explaining the myriad function of STC1 to keep homeostasis.
accompanied by increased lipid synthesis. We further uncover both MFN1 and MFN2 are essential in upregulating lipid synthesis in AT2 cells after bleomycin exposure, and show mice with deficiency of MFN1 or MFN2 in AT2 cells are more susceptible to bleomycin-induced pulmonary fibrosis and mortality.
Conclusion: Our data together reveal the novel function of MFN1
and MFN2 in lipid metabolism, and highlight 'maladaptive' mitochondrial damage in AT2 cells as a potential pathogenic mechanism of pulmonary fibrosis. Background and Aims: In previous study, we showed that stannniocalcin-1 (STC1) released from mesenchymal stem cells (MSCs) control the mitochondrial uncoupling respiration of alveolar macrophages and lung epithelial cells under oxidative and endoplasmic reticulum stresses though upregulation of uncoupling protein 2 (UCP2). STC1 intratracheal injection ameliorate bleomycin induced pulmonary fibrosis in animal model. However, STC1 has myriad functions in injured tissue such as keeping calcium and phosphate homeostasis, inducing early wound healing and inhibiting activities of activated macrophage. Uncoupling respiration could not cover STC1 myriad functions. Therefore, we intended to the metabolome analysis for explaining the myriad function of STC1 to keep homeostasis.
Methods: Human lung epithelial (A549, H1299) and fibroblast (MRC5, HFL1) cell lines were cultured with/without recombinant STC1 50 ng/ml (Bio-vendor) for 48 h. Metabolome (capillary electrophoresis and liquid chromatography-mass spectrometry (LC/MS)) were done by Human metabolome Technology (HMT, Tokyo) and Tohoku University Tohoku Medical Megabank Organization (ToMMo, Sendai). Bisulfite analysis was done using Bisulfite Conversion Kit and DNA Polymerase (291-78501, 293-78501 Wako Fujifilm, Tokyo).
Results:
The results showed that STC1 control the cysteine and methionine metabolism strongly. This pathway regulates the methylation and de-methylation of DNA and histone and the synthesis of DNA, reactive sulfur species (RSS) with redox activities, and manage the stress response of the organs. Bisulfite analysis reveal that STC1 reduce methylation of anti-fibrotic gene X and upregulates gene X expression. These things suggest new insights of pathology of pulmonary fibrosis to us. 
University of Chicago, United States
Background and Aims: Acute respiratory distress syndrome (ARDS) is caused by widespread endothelial barrier disruption and uncontrolled cytokine storm. Genome-wide association studies (GWAS) have linked multiple genes to ARDS. Although mechanosensitive transcription factor Krüppel-like factor 2 (KLF2) is a major regulator of endothelial function, its role in regulating pulmonary vascular integrity in lung injury and ARDS-associated GWAS genes remains poorly understood. The objectives of this study are to examine KLF2 expression in multiple animal models of acute lung injury and further elucidate the KLF2-mediated pathways involved in endothelial barrier disruption and cytokine storm in experimental lung injury.
Methods: Animal and in vitro models of acute lung injury were used to characterize KLF2 expression and its downstream effects responding to influenza A virus (A/WSN/33 [H1N1]), tumor necrosis factor-α, LPS, mechanical stretch/ventilation, or microvascular flow. KLF2 manipulation, permeability measurements, small GTPase activity, luciferase assays, chromatin immunoprecipitation assays, and network analyses were used to determine the mechanistic roles of KLF2 in regulating endothelial monolayer integrity, ARDS-associated GWAS genes, and lung pathophysiology.
Results: KLF2 is significantly reduced in several animal models of acute lung injury. Microvascular endothelial KLF2 is significantly induced by capillary flow but reduced by pathologic cyclic stretch and inflammatory stimuli. KLF2 is a novel activator of small GTPase Ras-related C3 botulinum toxin substrate 1 by transcriptionally controlling Rap guanine nucleotide exchange factor 3/exchange factor directly activated by cyclic adenosine monophosphate, which maintains vascular integrity. KLF2 regulates multiple ARDS GWAS genes related to cytokine storm, oxidation, and coagulation in lung microvascular endothelium. KLF2 overexpression ameliorates LPS-induced lung injury in mice. 
